1.. INTRODUCTION
================

Brucellosis is a universally wide spread disease which is communicable between humans and animals ([@ref1]), created by different varieties of Brucella bacteria ([@ref2], [@ref3]). Brucellosis can transfer of direct contact with the infected animals or their products such as meat or milk and contact with animals that had spontaneous abortion. Brucellosis in humans is indicative of the disease progression in animals ([@ref1]) and due to the infections among domestic and wild animals, this disease is distributed worldwide ([@ref4]) so that it can become endemic in some areas including West Mediterranean, Middle East, Central and Southern parts of USA and India ([@ref2], [@ref3]).

According to WHO reports, the number of people with brucellosis is 500,000 annually, but it seems that the number of infected people is more than that. That is to say, it is estimated that for each case with clinical symptoms, there are 12 cases without symptoms. In developed countries, just 4 to 10% of cases are diagnosed ([@ref5]-[@ref7]). Due to lack of information about incidence of the disease in humans and animals in many countries, inappropriate diagnostic equipment, and lack of valid reports, there are not any appropriate statistics about the prevalence rate of brucellosis ([@ref1]). Despite of having an active health care system, Iran is considered as an endemic area and it stands in the fourth place in world ranking ([@ref6], [@ref7]). Although the rate of brucellosis incidence in Iran has decreased from 34 cases in each one hundred thousand people in 2005 to 26 cases in each one hundred thousand people in 2014, still various factors such as long borders of the country, large number of nomads, traditional methods of ranching, inappropriate supervision on dairy products and Importing Domestic Animals, failure to perform the correct and timely vaccination of them ([@ref8], [@ref9]), and lack of enough knowledge about the disease are known as the main reasons for difficulty in controlling brucellosis in Iran ([@ref9], [@ref10]). There is a significant difference in the disease prevalence in various parts of the country and the rate varies from 98 to 130 cases in each 100,000 people. Brucellosis prevalence is lower in southern area of the country and its prevalence varies in different seasons, but the highest rate is in the first half of the year ([@ref8]). The incidence of brucellosis in Mazandaran province is 13.3 cases in each 100000 people and most prevalent age of the disease is 25 to 40 years. Although the disease had a decreasing trend during the recent years ([@ref11]), it is still considered as a serious problem among various groups especially those living in villages ([@ref12]). Moreover, brucellosis can create different challenges in developing agriculture and animal husbandry industries, physical disabilities, irregular attendance at work, and high treatment costs ([@ref13], [@ref14]). In a study focusing on epidemiologic and clinical components of brucellosis in north of Iran, it was observed that using fresh cheese and direct contact with the animals were the main risk factors in transition of the disease ([@ref15]). One of the common methods for identifying the disease incidence is a regression analysis of the disease trend in which the independent variable is determined in fixed time intervals, and for each interval or distance, a separate regression line is allocated and the borders between breakpoints are identified ([@ref16]). On the other hand, recognizing the conditions of brucellosis incidence during various times can help in controlling, predicting, supervising, revising the program, analyzing the policies and etiology of the disease. Reviewing the indices trend and considering their changes will assist the health care providers to evaluate the efficiency of health systems during various times and determines to what extend the implementation of programs using various facilities have been successful in reaching their goals.

Moreover, identifying the changes in the trend of diseases' incidence can be of great significance in evaluating the efficiency of health controlling programs, the functions of treatment-health personnel, and decision-making in health programs.

2.. METHOD
==========

This was a trend study which was conducted on all recognized cases with brucellosis (144 patients) in Juybar province during 2006 to 2015 through census. The data was gathered through the registration software in Center for Disease Control of Iranian, Ministry of Health. Information of these people was entered into the software and the changes in brucellosis incidence in each year were taken into account. The join point regression software was used to analyze the changes in brucellosis incidence. This is one of the most appropriate software in a regression which can be employed for estimating regression variables, estimating breakpoints, and drawing the Linear graph. In order to estimate the regression variables, Least Squares Method was used. In addition, the trend of changes in brucellosis incidence was analyzed based on age and gender segregation, then the trend of disease changes over the years was analyzed between the groups. In order to summarize the incidence trend of brucellosis, the researchers made use of AAPC and for estimating the population statistics, the statistical calendar was used. Comparing the changes of brucellosis incidence in one year intervals was also taken into account.

3.. RESULTS
===========

The total number of recorded cases with brucellosis during 2006 to 2016 was 144 in Juybar. The average age ofpatients was 18±29 years and the age median was 25 years. The time average between observing the symptoms and detecting the disease was 20±39 days and the median was 12 days. About 78% of the patients were rural, 61.1% were men, and 85.4% of the patients had used non-pasteurized dairy and meat products. Only 27.1% of the animals were given vaccination. Other characteristics are shown in the [Table 1](#table1){ref-type="table"}. The results showed that, the contact with animals had a significant difference between the two genders (p-value= 0.006). That is to say, the cases with brucellosis were mostly in men than women. During 2006 to 2016, brucellosis incidence had a decreased trend about 15%. This trend had a breakpoint in a way that during 2006 to 2008, 66.2% decrease and during 2008 to 2016, 7% increase was observed. None of these annual percentage changes (APC) were statistically significant at α= 0.05 ([Figure 1](#figure1){ref-type="fig"}). During the study phase, the rate of brucellosis incidence in men had 5.6% and in women had 15.2% decreases. This trend had 54.7% decrease in women during 2006 to 2009 and it was statistically significant in α= 0.05. However, during 2009 to 2016 the trend had 11% increase which was not statistically significant ([Figure 2](#figure2){ref-type="fig"}). In the first five months of the year, brucellosis incidence had 58.1% increase which was not statistically significant and then it had 21.7% decrease which was statistically significant in α= 0.05. During 12 months, brucellosis incidence had 1.1% increase which was not statistically significant ([Figure 3](#figure3){ref-type="fig"}). Annual percentage changes of brucellosis incidence in groups below 20 and between 20 to 50 years old had a decrease in a way that in groups under 20, it had 26.7% decrease and it was statistically significant. But in groups between 20 to 50 years old, it had a breakpoint. That is, during 2006 to 2008 it experienced 71.6% decrease and during 2008 to 2016 it had 14.6% increase. In groups above 50, the changes had 9.1% increase which was not statistically significant ([Figures 4](#figure4){ref-type="fig"}, [5](#figure5){ref-type="fig"}, [6](#figure6){ref-type="fig"}). Also, Annual Percent Change of human brucellosis is shown in [Table 2](#table2){ref-type="table"}.

4.. DISCUSSION
==============

Findings of the current study revealed that during 12 years of survey, the rate of the disease incidence experienced a decreasing trend until 2008 and after that there was increased insignificantly. The reason can be associated with the improvement of care system, health promotion and vaccination of domestic animals. According to the report Ministry of Health in 2013, the provinces are such as East Azerbaijan, Markazi, Hamdan, Lorestan, Kerman shah, and South Khorasan had a very high contamination (31 to 41 in each 100000 people) and provinces including Kurdestan, Zanjan, and Khorasan Razavi had high incidence (21 to 30 in each 100000 people) ([@ref7]). According to the current study's results, brucellosis incidence in areas under investigation was 17.7 cases in each 100 thousand people which are lower than the statistics reported by Ministry of Health. In developed countries, due to controlling brucellosis in animals, such disease is controlled in humans ([@ref11]). Since there is a correlation between the population of animals in the area and the average of brucellosis incidence, it can be inferred that the high rate of incidence in some areas is highly correlated with animal populations. Regarding gender, in most of the studies the rate of the disease incidence in men is higher than that in women ([@ref3], [@ref7]-[@ref9]). Similarly, in the present study male patients were 61.1% and female patients were 38.9% and the difference was statistically significant. In another study conducted by Soleimani, the number of men was 54.9% and the number of the women was 45.1% ([@ref6]). More than 80% of the participants were villagers and the high rate of incidence is due to the great contact of this group to animals and their products. This was also the case in another study carried out by Hashtarkhani ([@ref17]). In 14.6% of the cases, the disease was observed among family members in the last 12 months and this can be due to the great contract of the family members with infected animals and the use of infected products among them. There was a statistically significant relationship between the disease history among family members and their residential areas. That is to say, in villages the disease history among the family members was 12% and it can be concluded that due to the high contact of these people with domestic animals and their products, the probability of other family members to get infected with brucellosis is higher than usual. Due to the direct contact between human and infected animals, some jobs that can be considered as associated factors with the disease. In a study done in Eastern parts of the Iran, the housewives had the greatest rate of incidence and then the professions of farmer and the rancher were in the second ranking. The incidence of brucellosis had a decreasing trend among people below 50 years old, but an increasing trend among groups above 50. In a study conducted by Moradi et al., in Kurdistan, the highest rate of incidence was among people aged 25 to 44 years ([@ref18]). Of the total number of patients, 85.4% had used non-pasteurized dairy. Using non-pasteurized milk with 21.5% and non-pasteurized cheese with 19.4% had the greatest role in brucellosis incidence. Similarly, in another studies carried out in Khorasan Razavi, it was reported that non-pasteurized milk and cheese can cause brucellosis more than any other dairy products ([@ref19]).

In the current study, the average of starting the symptoms and detecting the disease was less than one month and in more than 50% of the cases in a study in Khorasan, this average was less than one month. However in another study in Kurdestan, the average of starting the symptoms and detecting the disease was 35.15 days ([@ref18]).

Regarding the laboratory tests in current study, the amount of 1.1320 (24.1%) and 1.160 (26.1%) were more than other amounts, while in a study done in Maneh, Samalqan, in South Khorasan, the amount of a 1.160 and 1.80 had the highest frequency in patients. In 2ME test for the present study,1.80 (21.9%) and 1.160 (20. 6%) had the highest frequency which is in line with Maneh, Samalqan study. In Combos right test for this study, the amounts of 1.80 (5.5%) and 1.160 (5.4%) were repeated more than any other amounts, but in Maneh, Samalqan study, 1.320 and 1.160 has the highest frequency ([@ref8]). In a study conducted by Farazi et al., a statistically significant difference in mean of right test among people above 45 and below 45 was observed that the difference was statistically significant (p\<0.001) ([@ref20]). Investigations revealed that only 27.1% of the domestic animals in the area had given vaccinations and the rest were reported to be vaccinated as soon as possible by the responsible centers. In this study it was reported that the disease incidence had an increasing trend in spring and summer but it was not statistically significant. Some various studies have focused on seasonal patterns in the incidence of brucellosis. In study in Germany revealed that majority of brucellosis cases were reported in summer ([@ref15]). However a study done in Turkey indicated that spring season had the highest rate of brucellosis incidence ([@ref21]). According to the results of some studies in Iran, it was indicated that the brucellosis incidence had an increasing trend during spring and summer seasons. In this regard, a study done in 2015 in Iran indicated that the highest rates of the disease incidence in the spring and summer were 34.4% and 32.2% respectively ([@ref22]). This issue can be related to the factors such as animals' breeding time, direct contact with the animals, collecting and distributing non-pasteurized milk and other dairy products, and using such products. Results of some other studies in Iran and other parts of the world are in line with the same findings ([@ref15], [@ref23]-[@ref26]). Results of the current study indicated that changes of brucellosis incidence have observed a decrease in groups below 20 and 20 to 50 years old. That is to say, the decrease in groups below 20 years had a 26.7% decrease and it is statistically significant, in groups between 20 to 50 there was a breakpoint in which during 2006 to 2008, 71.6% decrease was observed and during 2008 to 2016, 14.6% increase was reported. In groups above 50 years old, 9.1% increase was observed which was not statistically significant. In a study conducted in Khorasan Razavi, the highest rate of incidence was in people aged 21 to 30 years ([@ref17]). However in another study done in East Azarbaijan province, the highest rate was between individuals aged 40 to 50 ([@ref27]) which is not in line with the current study's findings. Professions and other activities related to domestic animals among groups aged 20 to 50 years can be highly relevant to the brucellosis incidence, especially in men.

5.. CONCLUSION
==============

It is necessary to provide appropriate education on the Human Brucellosis. Some health behaviors such as not using non-pasteurized dairy, animals' vaccinations, and awareness of the disease symptoms for appropriate treatment are needed. It is important that a number of patients refer to private sections for treatment and it is not easy to discoveryall of the cases having brucellosis. Another limitation of the study was that since all data related to incidence of brucellosis are not recorded in health care centers, these issues can affect the obtained results of our study.
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###### Demographic, biologic and characters of human Brucellosis

  Variables                                       frequency        percent   
  ----------------------------------------------- ---------------- --------- ------
  Education                                       Illiterate       38        26.4
  Primary                                         22               15.3      
  High school                                     50               34.7      
  Academic                                        3                2.1       
  Unknown                                         31               21.5      
  Job                                             Housekeeper      38        26.4
  Self-employee                                   6                4.2       
  Farmer or Rancher                               45               31.3      
  Laborer                                         8                5.6       
  Student                                         32               22.2      
  Unknown                                         15               10.3      
  History of domestic live stock contact          Yes              71        49.3
  No                                              62               43.1      
  Unknown                                         11               7.6       
  Type of domestic animals contact                Keeping animal   15        10.4
  Slaughter                                       10               6.9       
  Direct contact                                  45               31.3      
  Unknown                                         74               51.4      
  Type of unpasteurized product that used         Milk             31        21.5
  Cheese                                          28               19.4      
  Meet                                            4                2.8       
  Milk and yogurt                                 5                3.5       
  Ice cream                                       7                4.9       
  Milk and cheese                                 26               18.1      
  Cheese, ice cream, Milk and butter              2                1.4       
  Unknown                                         41               28.4      
  History of disease in other members of family   Yes              21        14.6
  No                                              119              82.6      
  Unknown                                         4                2.8       
  Wright's test                                   1/80\<=          117       81.3
  1/80\>=                                         25               17.4      
  Unknown                                         2                1.3       
  2ME test                                        1/40\<=          58        40.3
  1/40\>=                                         14               9.7       
  Unknown                                         72               50        
  Type of case                                    New              138       95.8
  Treatments failure                              6                4.2       

###### Annual Percent Change of human brucellosis: By age, sex, incidence and months. \*Annual Percent Change. \^The Annual Percent Change (APC) is significantly different from zero at alpha = 0.05

                         APC\* (CI 95%) 2006-2016   P value   Trend1        APC (CI 95%)              P value   Trend 2        APC (CI 95%)            P value
  ---------------------- -------------------------- --------- ------------- ------------------------- --------- -------------- ----------------------- ---------
  Total incidence rate   -15(-38.5 to 17.6)         0.3       2006-2008     -66.2 (-94.7 to 116.1)    0.2       2008-2016      7 (-12.6 to 31.1)       0.4
  Men                    -5.6(-22.2 to 14.7)        0.5       \-            \-                        \-        \-             \-                      \-
  Women                  -15.2 (-31.5 to 5.1)       0.1       2006-2009     -54.7\^ (-78.7 to -3.6)   0.0       2009-2016      11(-9.3 to 35.9)        0.3
  20\>                   -26.7\^ (-45.6 to 1.2)     0.0       \-            \-                        \-        \-             \-                      \-
  20-50                  -13.3 (-41.6 to 28.6)      0.5       2006-2008     -71.6 (-97 to 170.5)      0.2       2008-2016      14.6(10.4 to 46.6)      0.2
  50\<                   9.1 (-25.1 to 58.9)        0.6       \-            \-                        \-        \-             \-                      \-
  (January-December)     1.1 (-18 to 24.7)          0.9       January-May   58.1 (-9.6 to 176.4)      0.1       May-December   -21.7\^(-38.2 to 0.8)   0.0
